Corn Silage and Roots for Steers by Wilson, J.W.
South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange
Bulletins South Dakota State University AgriculturalExperiment Station
5-1912
Corn Silage and Roots for Steers
J.W. Wilson
Follow this and additional works at: http://openprairie.sdstate.edu/agexperimentsta_bulletins
This Bulletin is brought to you for free and open access by the South Dakota State University Agricultural Experiment Station at Open PRAIRIE: Open
Public Research Access Institutional Repository and Information Exchange. It has been accepted for inclusion in Bulletins by an authorized
administrator of Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange. For more information, please
contact michael.biondo@sdstate.edu.
Recommended Citation
Wilson, J.W., "Corn Silage and Roots for Steers" (1912). Bulletins. Paper 137.
http://openprairie.sdstate.edu/agexperimentsta_bulletins/137
BULLETIN No. 137 MAY, 1912 
AG RI CULTURAL 
EXPERIMENT ST A TION 
SOUTH DAKOTA 
ST ATE COLLEGE OF AGRICULTURE 
AND MECHANIC ARTS 
DEPARTMENT OF ANIMAL HUSBANDRY 
Corn Silage and Roots for 
Steers 
BROOKINGS, SOUTH DAKOTA 
1912 
AMERICAN PUBLISHING CO. 
ABERDEEN 
GOVERNING BOA'.RJ:> 
Hon. A. E. Ha tchco:ck, President ........••..••...•. .Mitc>he!lil, �- D. 
Hon. T. W. Dw1i,g1ht, Vice Pr,esident . ......•••••.. S1i:oux Faills, S. D. 
Hon. A. M. Anderson ...................•••••••... Sturigis, S. D. 
Hon August Frieberg .................•••.... BeTesfor rd, S. D. 
Hon. H. Rein.haJ"dt. ............ : .........•.•••.•• Eureka, S. D. 
STATION STAFF 
T. W. D.wi,g.ht ................................. Regent Member 
A. M. Anderso1n ................................ Regent Memlber 
Roibe.rt L. Slagle ............................ President o! College 
Jaimes ·W. Wi:l,son .............. Director :and Animal Husb iandman 
N. E. Han,sen ................... Vd·ce DiJ"e,ctor an·d Ho,rUcul!turist 
J a1me.s H. Shep arid,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • Cheimist 
E. W. 01,ive ..............................••........• Botanist 
E. L. Moore ................•................... Vete,rinarit8!1 
C. Lar,se·n ............................... .. Dai,ry HuSlbian,dilllan 
A. N. Hume ........ A.igironomist an,d Superintendent of S,uJb-S,tations 
J. C. Hutton ....................... Assistan it Chief o·f .Aig,ronomy 
S. Ga'fVer, ....... Croip!S, Detai il·ed by U. S. D.ep,artment of A!girku.lture 
M. OhaJIIlll)llin ........ ·Assi-stant ,in CrQI>s a·nd dn Co-operation wHJll U. 
S. De.pa,rt:men t of A,gri1eul tull'e. 
C. M. Wo:odwort·h ............•...•.•......... Assistant ,illl Crops 
H. :H. Biggia,r ............................... Assistant in Cr01Ps 
How arid Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .AigronOillly Analyst 
Wm. Wlh;ite .......•........•.. ,Assistant ia:nd Dairy Ba.cteniologist 
D. E. Bruiley ................. ..•....•...••..... DruLry Ana1lyst 
M. R. Tolstr,up .......•..•.•.•...•..••...•• Assistant Dairyman 
C. D. Johnsoo ............•••...•..•.••..•. Assistant Dairyman 
G.uy E. YQIUn,gberg ..........•.•....• F,irst Assdstant in Clhemdstq' 
T. B. Kelly ................ ... Assistant Veterinary Med!cine 
R. A. Larson . . . . . . . . . • • . . . . . . . • . . . • . . SecretMy and Accountant 
M. M. Johnson ....•............. Bu�letin Oler:k runrd Stenogil'a;J)AW 
Corn Silage and Roots for ,Steers 
James W. Wilso• 
This bulletin includes the results of two experiments in 
feeding corn silage to steers. The object of these experimentS­
wa� to determine the value of silage as a sole ration for win­
tering steers; and also as a roughage, when fed with grain, for 
fattening operations. It was further desired to determine the 
value of different root crops when added to the grain ration 
for fattening steers. 
Experiment No. r. Twenty head of yearling steers were 
divided into five different lots of four head e.-:h and fed for 
9() days on the following rations: Lot I, silage fr9m green 
corn cut when in the dent stage; Lot 2, one-half as much sil­
age as was consumed by lot 1 and all the hay they would eat; 
Lot 3 silage from corn fodder cut. at same time as for lot r, 
but put into silo ten weeks after it was cut; Lot 4, millet hay· 
cut when green and before seed matured; Lot 5, corn fodder· 
from the field. 
Experiment No� 2. Twenty-four head of yearling steers 
were divided into s�x different lots of four head each and feet 
for 120 days. One-tenth as much oil meal, by weight, as shell­
ed corn was fed to each lot daily, and in addition the follow-· 
ing: Lot 1, silage; Lot 2, one-half as much silage as Lot 1 andl 
what hay they would eat; Lot 3, sugar beets and hay; Lot �. 
mangel-wurzel beets and hay; Lot 5, stock beets and hay; Lott 
6, kay. 
The silage for each experiment was made from the Min­
•e�ota No. 13 variety of corn. This variety is not considered a 
rank grower but it is one of the best for a short growing_ sea­
·Mm. and matures ears befere frOli,t. 
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EXPERIMENT NO. I. 
Lot r 
Corn Silage 
These steers received corn silage without further rough­
age or grain than that furnished by the corn plant. As a 
feed it was the best of the five rations tried for wintering 
steers. The silage was made from corn that was drilled, 
yielded I I tons of green corn per acre, cut when most of the 
ears were in the dent stage and put into the �ilo when green. 
The amount fed was increased gradually until the lot of four 
was consuming at the close of the experiment 280 pounds 
daily. The feed was quite palatable and no bad results were 
obtained by feeding it as a sole ration. These steers were in 
good condition and would have sold on the market as killers. 
, Pounds 
Average weight at the beginning .. . . ........... . ... . 773. 
Average weight at close .. ..... . . .. . . .. . ... .... ..... 989. 
Average gain per head for period of 90 days . . ........ 216. 
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . . 2. 40 
Average pounds of silage for pound of gain ... .... .... 26. 
Average silage consumed per head, daily . .. .. .. ... . . .. 63. 
Average dry matter for a pound of gain . . . . . . . . . . . . . . 7. 02 
Lot 2 
Corn Silage and Hay 
One-half as much of the same kind of corn silage was 
given this lot as was fed lot l and in addition all the wild hay 
they would eat. The object of this method of feeding was to 
determine the advantage, if any, in feeding a dry roughagr 
with the succulent feed made from the corn plant. The steers 
made a trifle more than one-half as much gain as those fed 
on silage alone, or a gain corresponding to the quantity of sil­
age fed, and were not in as good condition at the close of th� 
experiment as steers of lot r. They would have ranked in the 
market as stockers or feeders. 
Pounds 
Average weight at the beginning . ....... . .  _. . .. - . . . .. .  757. 
Average weight at close . .. ..... .... . . . . . ..... . . . . . .. 869. 
Average gain per head for period of 90 days . .. . . . . . . . .  112. 
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . . 1. 25 
Average pounds of silage for pound of gain . . . . . . . . . . . 25. 
Average pounds of hay for pound of gain. . . . . . . . . . . . . 7. 7 
Average pounds of silage consumed daily. . . . . . . . . . . . . 3 r. 5 
Aver.age dry matter for pound of gain ... . . . ... . . .. .. .  13.7 
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Lot 3 
Com Fodder Silage 
Ten weeks after the corn was cut and shocked in the field 
it was run through the 'cuaer and blown into the silo. Suffi­
cient water was added to the fodder in the silo to cause it to 
pack ·better in order to exclude the air. This was the sole ra­
tion for this lot and while the cattle consumed a large quanti­
ty daily it was not as palatable a feed as that fed to lot I. · It 
did not have the pleasant aroma noticeable in feed for lot I, 
but \vas comparatively sour. However, there were no bad 
results from its use as a feed and the gains per head were ex­
ceeded only by the steers of lot I. The cattle were in good 
condition and sui',able for the butcher at the end of the ex­
periment. 
Pounds 
Average weight at the beginning ..................... 780. 
Average weight at close ............................. 956. 
Average gain per head for period of 90 days .......... 176. 
Average gain per head, daily ..... : . . . . . . . . . . . . . . . . . . I. 94 
Average pounds of fodder silage for pound of gain ..... 23. 
Average pounds of fodder silage consumed daily ...... 4'3. 
Average dry matter for a pound of gain . . . . . . . . . . . . . . 9. s6 
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Lot 4 
Millet Hay 
The common millet of the Fox-tail type is grown quite 
generally as a crop on ground where other crops have failed, 
and is usually a heavy yielder, but as a feed without grain re­
sults show it evidently is not very valuable. This millet was 
cut when green before the seeds were matured and apparent­
ly was a first class feed. The lot received all the millet hay 
they would eat and as a feed it was quite palatable. 
These steers at the close of the experiment were eating 22 
pounds per head daily and received enough nutriment to sup­
ply the needs of their bodies without making additional gain. 
They would have ranked as stockers in the market as they 
were not fat enough for the butcher. As a single feed we 
do not recommend millet hay for cattle during c9ld weather. 
Pounds 
Average weight at the beginning . . . . .. . . . . .. . . . . . . . . .  786. 
Average weight at close . . . . . . .. . . . . . . . . . . . .  -. . . . . . . .  8oo. 
Average gain per head for period of 90 days . . . . . . . . . . 14. 
Average gain per head, _daily. . . . . . . . . . . . . . . . . . . . . . . . . . 63 
Average pounds of millet hay for pound of gain . . . . . .  132: 
Average pounds of millet consumed per head daily . . . .  21. 
Average dry mater for a pound of gain .... . ..... ... .. 122. 55_ 
/ 
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LGt 5 
Corn Fodder 
Probably more cattle, in the corn-belt, receive, as their 
major ration, corn fodder for wintering than any other single 
feed. This fodder was made of corn from the same field that 
corn was taken to fill the silos and was cut and shocked at the 
same time. This was the only lot in which it was necessary to 
have a hog to pick up the waste. The kernels of corn in the 
silage lots were soft and were evidently masticated and di­
gested more completely th�n with this lot. The fodder was 
left in the field for 11 weeks and evidently lost many of its 
once nutritious qualities from the action of the sun, rain, wind 
and frost, as more pounds of dry matter were required for a 
pound of gain than with either of the other two lots where 
co-rn silage was fed alone. These steers would have ranked 
in the market as stockers. 
Pounds 
Average weight at the· beginning . . . . . . . . .. . .. . .. . . . .. 765. 
Average weight at close . .. . . . . . . .. . . .  · . .. ... . . .. . . ... 923. 
Average gain per head for period of 90 days . . .. . .. ... 158. 
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . . 1. 76 
Average pounds of corn fodder fed for pound of gain . . 16. 
Average lbs. of corn fodder consumed per head daily. . . 28. 
Average waste of corn stalks per head daily. . . . . . . . . . 2. 5 
Average lbs. of dry matter for pound of gain. . . . . . . . . . I 1. 46 
Pounds of pork made by hog following steers . . . . . . . .. 44. 
EXPERIMENT NO. II. 
Lot r 
Grain, Corn Silage 
This lot received shelled corn, oilmeal, and corn silage 
for roughage, made from corn cut when the kernels were in 
the dent stage. They made eight-hundredths of a pound more 
gain per head daily than steers of lot 6, where the same kind 
of grain ration was fed but received hay for roughage, and 
eighteen hundredths of a pound less per head daily than lot z 
that received one-half as much silage and all the hay they 
would eat. The gain for this lot is smaller than for either of 
the root lots each fed practically the same quantity of grain. 
However, steers of this lot were smoother, shed hair sooner 
and were sleeker than those of other lots at close of the ex­
periment. 
Average weight at beginning . . . . . . . . . . . . . . . . . . . . . . .  807. 
Average weight at end of 120 days fattening period ... 1091. 
Average gain per head .. . . . . . . . . . . . . . . . . . . . . . . ... .. 284. 
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . . 2. 36 
Shelled corn for pound of gain. . . . . . . . . . . . . . . . . . . . . . 7. 97 
Oil meal for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6<) Silage for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . S. 52 
Total pork made by two 143-lb· pigs following steers. 169. 
Average bushels of corn consumed
._P
er head. . . . . . . . . . 40. 
Average pounds of pork produced per steer. . . . . . . . . . 42. 
Lot 2 
Grain, Hay, Corn Silage 
These steers received one-half as much silage as lot No. I 
and in addition all the hay they would eat. They made an 
average. of .26 of a pound more gain per head daily than 
steers that did not receive silage or beets. The feeding of hay 
caused a larger consumption of grain than with lot l and 
,evidently was a benefit. At the clo�e of the experiment 
these cattle were similar in appearance to lot I. 
Pounds 
Average weight at beginning .. . . . . . . . . . . . . .. . . . .. . . 835. 
Average weight at end of 120 days fattening period . . .  l 140. 
Average gain per head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305. 
Average gain per head, daily . . . . . . ... . , . . . . . . . . . . . . 2. 54 
Shelled corn for pound of gain. . . . . . . . . . . . . . . . . . . .  . . 7. 68 
Oilmeal for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Silage per pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 77 
Hay for pound of gain . . . .. .. .. . . .. . . . . .  ! • • • • • • • • • • • 2. 27 
Total pork made by two 156-lb. pigs following steers. 224. 
Average bushels of corn consumed per head. . . . . . . . 42. 
Average pounds of pork produced per steer . . . . . . . . . . 55. 
, 
Lot 3 
Grain, Hay, Sugar Beets 
The sugar beet does well in South Dakota and as a feed 
with grain and hay it ranked second to the mangel-wurzel for 
fattening steers. vVith the same quantity of grain it was 
-impossible to get the steers to eat as many sugar beets as 
ether lots, probably on acconr. t of the large per cent of sugar 
they contained. As compai ed to lot 6 sugar beets added to 
,grain ration caused a saving of 1 pound of corn for every 
,pound of gain and yielded .27 of a pound more per head daily. 
Pounds 
Average weight at beginning .. ... .. . . . ... . . .. .. . . . .  793. 
Average weight at end of 120 day fattening period . . . .  1099 . 
Average gain per head .. . . . .. . .. . . . . . . , . . . . . . . . . . . . 306 .  
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . 2. 55 :Shelled corn for pound of gain ... .. . . .  : . . . . . . . . . . . . . 7. 56-
Qilmeal for potf'nd of gain . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Hay for pqund of [ain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 17 
Sugar beets for poun<l of gain . ... ... . . . . ... ... . .... . 2. 48 
Total pork made by two 120-lb. pigs following steers . 203. 
Average bushels of corn consumed �'tr head . . . . . . . . . . 41. 
Average pounds of pork produced 1 --.::- :;+:eer . . . . . . . . . . .5 1. 
Lot 4 
Grain, Hay, Mangel-Wurzel Beets 
The rnangel-wurzel proved to be the best of the three 
root crops fed. A pound of gain ,vas produced with fewer· 
pounds of corn tl-!an with any of the other lots. The same· 
quantity was fed daily as of the stock beets and they were 
more palatable than the other beets. The results compared 
to those for lot 6, when no roots or silage was fed, shows that 
1.07 pounds less of grain were required for a po_und of gain 
and yielded .33 of a pound more per head daily. 
Pounds. 
Average weight at beginning . . . . . . . .. . . . . . . .. . . .. . . 773. 
Average weight at end of 120 day fattening period . . .. 1 087. 
Average gain per head. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314. 
Average gain per head, daily . .. . . . . . .. . . . . . . . . ... .. 2. 6! 
Shelled corn for pound of gain. . . . . . . . . . . . . . . . . . . . . . 7. 48, 
Oilmeal for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 
Hay for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 84 
Mangel-wurzel beets for pound of gain. . . . . . . . . . . . . . 3. 4J;; 
Total pork made by twq 139-lb. pigs following steers. . 190. 
Average bushels of corn consumed per head . . . . . . . . . . 42. 
Average pounds of pork produced per steer. .. . . . . . . . 47. 
Lot 5 
Grain, Hay, Stock B eets 
.1\Iore grain wa required to produce a pound of gain w i t b  
th i s  t ban with either of the other two lots that received 
roots. The same quantity of roots were consumed as for Lot 
4 but a smaller quantity of grain and hay. Of the three lots 
receiving beets the results show that this was the poorest feed. 
\Nhile the steers were fat they did not have the smooth ap­
pearance of the silage lots. 
Pound:: 
Average weight at beginning . . . . . . . . . . . . . . . . . . . . .. .. 798. 
Average weight at end of 120 day fattening period . . .  1 085. 
Average gain per head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 287. 
Average gain per head, dai ly. . . . . . . . . . . . . . . . . . . . . . . 2. 39 
Shelled corn for pound of gain . . . . . . . . . . . . . . . . . . . . . . 8. 03 
Oil meal for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . 70 
Hay for pound of gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. 57 
Stock beets for pound of gain . . . . . . . . . . . . . . . . . . . . . . .  3. 74 
Total pork made Dy two 147-lb. pigs fol lowing steers. . r 57. 
· Average bushels of corn consumed per head . . . . . . . . . . 41. 
Average pounds of pork produced per steer . . . . . . . . . .  39 . 
Lot 6 
Grain, Hay 
This was the check lot of the experiment. One-tenth as 
much oilmeal as shelled corn and all the wild hay they wanted 
constituted the ration. The steers were not as smooth and fat 
at the close of the experiment as the steers of the two lots 
that received silage or beets. It required more -grain to pro­
duce a pound of gain than with any of the. other lots. 
From these results it is evident that a succulent ration 
such as beets· or silage is very beneficial to add to the dry 
grain and hay ration for fattening cattle. 
Pourids 
/ Average weight at beginning ......... .... ..... . . .. 837. 
Average weight at end of 120 days fattening periQd .. I I 12. 
Average gain per head . . ......... : . . . . . . . . . . . . . . . . . 27 5. 
Average gain per head, daily. . . . . . . . . . . . . . . . . . . . . . . 2 .  28 
Shelled corn for pound of gain . . . . . . . . . . . . . . . . . . . . . . 8. 55 
Oilmeal for pound of gain . . . . ... ...... . : . . . . . . . . . . . 75 
Hay for pound of gain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 72 
Total pork made by two 136-lb. pigs following steen . �7. 
Average bushels of corn consumed per head. . . . . . . . . 42. 
Average pounds of pork produ_ccd per steer . . . . . . . . . . 52 . 
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SUMMARY 
I 
Experiment No. r 
Results show that common millet hay of the fox-tail type 
wc1s a comparatively poor feed as a sole ration, for wintering 
steers, as there was practically no gain made during the 90 
day feeding period. 
2. No bad results vverc received by feeding steers all the 
corn silage they would eat without other grain or rough;:ig-e. 
At the end of the experiment they were consuming an aver­
age· of 70 pounds per head daily. The steers were not as fat 
as they would have been had they received a full grain ration 
and evidently much of this gain can be credited to grpwth. 
Feeders in the corn belt could well afford to make this cheap 
gain before fattening for summer market. 
3. Neither corn foclder from the field or fodder silage or 
a one-half ration of silage and hay proved as valuable for win­
tering steers as first class corn silage (fodders cut from same 
field at same time as corn for silage) , as it required more 
pounds of dry matter for a pound of gain than with silage lot. 
Experiment No. 2 
4. In each case when silage or roots were fed with shelled 
corn and wild hay there was a larger gain than with the lot 
that did not receive these succulent feeds. 
5. For fattening steers, hay with silage proved to be bet­
ter than hay or silage alone as a roughage. 
6. Results · show that the mangel-wurzel beet was the 
best of the three kinds fed. As a feed it was more palatabie 
than other varieties and less corn was required by this lot for 
a pound of gain than for any other lot. 
